wo 2004/003851 



11 



PCT/IB2003/002643 



Claims 

1. An image processing system for displaying InfomratJon relating to the amplitude of 
displacements of wall regions of a deformable 3D object under study comprising acquJsMon means 
lor acquiring image data of an image sequence of the 3D object under study, and further comprising 
processing means for: 

processing the 3D object data in the images of the sequence for locating the 3D object wall, 
defining at least a region of Interest on the 3D obgect wall, and processing the image data of the 3D 
object wall to detennlne the amplitude of displacement of said region(s) of interest in function of 
tbne; 

constructing a first 2D simplified representation of the 3D object wall by projection of the 
3D object wall along an axis, comprising the projecbon(s) of the reglon(s) of inters in said 2D 
simplified representation; and comprising display means for: 

displaying indications of the amplitudes of displacement of the reglon(s) of interest of the 
3D object wall In the respective projection(s) of said reglon(s) of interest, called segments, in said 
constructed 2D simplified representation. 

2. The image processing system of Claim 1, wherein the means for constructing this first 2D 
simplified representation, called 2D simplified amplitude representation, provides Indications of 
amplitudes that are indications of the maximal or minimal amplitudes of displacements of the 
region(s) of interest over a period of time. 

3. The Image processing method of Claim 2, further comprising means for: 

constructing a second 2D simplified representation of the 3D object wall, similar to the first 
2D simplified representation of the 3D object wall, and with similar projecUms of the region(s) of 
interest; called segments, this second 2D simplified representation being called 2D simplified phase 
representation; and 

displaying indicatfons of tiie instants of time at which the maximum or minimum of 
amplitudes of displacements occur(s) In the region(s) of interest;, over said period of time, in said 2D 
simplified phase representation. 

4. The Image processing system of Claim 3, comprising means to display the 2D simplified 
amplitude representation and the 2D simplified phase representation together in a same image. 

5. The image processing system of one of Claims 1 to 4, comprising means to display the 
values of amplitude and of time in the respective 2D simplified amplitude representation and the 2D 
simplified phase representation Indicated in a color-coded manner. 

6. The system of Oaim 1, comprising means to display indications of the amplitudes of 
displacement of the reglon(s) of Interest of the 3D object wall in the respective projecbon(s) of the 
region(s) of interest, called segments, in said consb-ucted 2D simplified representation, in a color- 
coded manner, the indications of the amplitudes of displacement changing in the segments at the 
rate of the Images of the sequence, so as to fonn an animated 2D simplified representation In 
fUndjonof time. 
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7. The image processing system of one of aaims 1 to 6, comprising means to display the 2D 
simplified representation(s) of the 3-D object wall as 2D bull's eye representation(s). 

8. The image processing system of any one of the previous Qaims, wherein the object under 
study Is the heart left ventricle and the object of interest is the internal boundary of the left ventricle 

5 wall. 

9. The image processing system of any one of the previous Qaims, wherein the processing 
means for locating the 3D object wall is a segmentation means for operating a segmentation 
technique applied to the 3D object under study, which Includes using a mesh model technique, and 
reshaping the mesh model for mapping said mesh model onto the wall of the 3D object under study, 

10 so as to provide a simplified volume with a wall, called object wall, that is the object of interest. 

10. A system comprising a suitably programmed computer or a special purpose processor 
having aYcuit means, which are arranged to process image data as claimed In any of Claims 1 to 9, 
and having means to display the processed images. 

11. An image processing method for processing ultrasound image data and for displaying an 
IS ultrasound image of a deformable 3-D organ with indications of the organ wall motions, comprising 

steps of: 

acquiring image data of an Image sequence of the organ under study, segmenting the 3-D 
organ in the Images of the sequence for locating the 3D object wall, defining at least a region of 
interest on the segmented 3D organ wall, and processing the image data to determine the amplitude 
20 of displacement of said region(s) of interest In function of time; 

construcUng a first 2D simplified representation of the 3D segmented organ wall by 
projection of the 3D segmented organ wall along an axis, comprising the projectlon(s) of the 
reglon(s) of interest in said 2D simplified representation; and 

displaying Indications of the amplitudes of displacement of the region(s) of Interest of the 
25 3D segmented organ wall In the respective projection(s) of the region(s) of Interest, called segments, 
in said constructed 2D simplified representation. In a color coded manner. 

12. The method of claim 11, comprising steps of: 

displaying indications of the maximal or minimal amplitudes of displacement of the reglon(s) 
of interest, over a period of time, this first 2D simplified representation being called 2D simplified 
30 amplitude representation; 

constructing a second 2D simplified representation of the 3D segmented organ wall, similar 
to the first 2D simplified representation of the 3D segmented organ wall, and with similar projections 
of the region(s) of interest, called segments, this second 2D simplified representation being called 2D 
simplified phase representation; displaying indications of the instants of time at which the maximum 
35 or minimum of amplitudes of displacements occur(s) in the region(s) of interest, over a period of 
time. In said 2D simplified phase representation; and 

displaying the 2D simplified amplitude representation and the 2D simplifled phase 
representation In a same Image at the same time. 
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13. A computer program product comprising a of InstrucOons for carrying out a method as 
claimed in one of Claims 11 or 12. 



